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THE S TO R.Y O F 
COMMERCIALLY 
P U R_ E IRON 

ALL knowledge that we possess today has been gained by 
£\ experiment. Sometimes the experiment was not purposed 
made, but was the result of accident. We know that the 
primitive races of men, before the} had learned to smelt metals 
from their ores, fashioned tools and weapons from stone. Since 
flint was plentiful, and, because of its hardness, well suited for their 
purpose, this species of rock was widely used by artisans of the 
Stone Age. It requires no great stretch of the imagination to pic- 
ture what probably happened when, in the process of shaping an 
arrow head or spear head, one piece of flint was struck violently 
against another. Sparks were produced, and starting from this 
accidental discovery, prehistoric man learned to kindle fires by 
striking sparks from flints. Having discovered a way to kindle 
fires at will, other discoveries followed. It is -aid that the art 
making glass probably owes its origin to a fire kindled on a beach, 
the necessary ingredients for glass-making being provided by the 
silica of the sand and the metallic oxides contained in the rocks 
used for making a rude fire-place, which, fused by the fire, pointed 
the way to glass-making. 

Doubtless the art of metal-working was discovered by primitive 

man in some such accidental way. If rocks containing an easily 
fused metal, like lead, or even copper, were used to fashion a fire- 
place, the heat of an ordinary wood fire, blown by the wind, would 
be sufficient to smelt the metal from the ore, and an observing 
savage, noting in the ashes of his fire these metallic nuggets, and 
finding that the}' could be easily shaped into useful articles by 
hammering, might be led to experiment with fire and rocks of vari- 
kinds until another secret of Nature was wrested from her. 

\\ hen and how man's knowledge of metal-working was actually 
obtained we do not know, but it is certain that the working of 
copper and tin (two easily fused metals) preceded the working of 
iron, for the earliest known tools and weapons after the Stone Age 
are oi bronze (an alloy of tin and copper), while centuries inter- 
vened before man learned to produce a fire hot enough to reduce 
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iron from its ore, and other ages before he acquired the art of 
converting iron into steel. 

Crude as must have been the primitive iron furnace, the metal 
turned out was remarkable for its purity. There were reasons for 
this. In the first place, charcoal was used for fuel instead of coal 
or coke, and hence sulphur is always low in specimens of ancient 
iron. Secondly, all iron was made from virgin ores — there was 
no need of using scrap metal in the days when rich ore was plenti- 
ful and cheap and the demand for iron and steel small. The 
necessity of remelting scrap, which the huge modern demand for 
iron and steel brought about, was not felt by early iron-workers, 
and hence their product is low in copper and other impurities, 
which the use of scrap metal introduced. 

Making iron in small quantities, a few pounds at a time, the early 
iron-workers were able to watch the process carefully. When 
they came to fashioning tools and weapons from the iron thus 
produced, the constant reheating of the metal necessary to keep 
it at a workable temperature and the long-continued hamme: 
it received in shaping served to distribute the small percentage of 
impurities it still contained equally throughout the mass. In other 
words, ancient iron is usually remarkably free from impuriti 
Thus, without the knowledge of metallurgy we possess today, the 
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ancient ironworkers turned out a product that is 
superior in rust resistance to most modern iron and 
steel merely because their slow, laborious methods 
of working the metal resulted in giving it just the 
qualities needed to make it resistant to corrosion. 

Is it possible to make similar iron by such methods 
today? Possible, yes; but impracticable, for the cost 
would be prohibitive. If we could go back to the 
methods in vogue only a hundred years ago we could 
turn out iron similar in analysis to some of the 
ancient metals, and in fairly large quantities, but still 
not low enough in price nor rapidly enough to meet 
modern demands. During the past hundred years the 
industries of the world have been demanding iron and 
steel in ever-increasing quantities, and the mills have 
been speeding up to meet the demand. Quality has 
been sacrificed to tonnage, with the result that steel is 
attacked violently by rust. Pure iron endures and 
care must be taken in the selection of highest quality 
iron in order to insure a satisfactory degree of rust 
resistance. 




The Iron Pillar at Delhi 
India, 1500 yean old. 



The Demand For Increased Tonnage And 
How It Was Met 



IROX and steel, the two metals most widely used today for 
industrial purposes, were employed only to a very limited 
extent 150 years ago. Let us go back in imagination to the 
period just before the American revolution and see to what uses 
iron and steel were put in those days. Tools, cutlery, weapons 
and nails; spades, picks, hoes, and plow shares; wagon tires and 
axles; chain and anchors, fish hooks and needles; window bars 
and door hinges — these were the principal articles in the manu- 
facture of which iron and steel were used. 

The steam engine was not yet invented. There were no railroa 
no dynamos or electric motors, no telegraph or telephone wires 
and instruments, no wire fencing, no machine tools, no automo- 
biles and tractors, no agricultural machinery, no canning indus- 
try. In the construction of ships and wheeled vehicles very little 
iron or steel was used. In building construction, bridges, cul- 
ver and aqueducts, wood, brick and stone were cm- 
ployed. The cooking utensils were of earthenware or copper. 
Illuminating gas and electric lights were unknown, so there 
no demand for iron or steel for the manufacture of gas mains and 
pipes, conduits or fixtures. In short, the market for iron and 
i was so limited that almost any single industry in which these 
metals are used today consumes more iron and steel than wa^ 
used in all the industries a century and a half ago. 

When the demand for a product is limited, leisurely proc< 
manufacture are possible. Iron and steel were no exception to 
this rule. The ore was smelted in furnaces in which a hand 
bellows supplied the blast. Ore being plentiful, the demand for 
n and steel small and prices high, only the best and pun 

res such a- are employed today in the 
manufacture o: steel were rejected as unfit for use. Th 

ilted in the iron of former days being much freer 
m impurities than that turned out by the average furnace today. 

But th' why the articles manufactured by 

freer from impuri" 
and more uniform in texture. The same leisurely method 
manufacture tl I the iron were used in fabricating the 

articles ma There were no huge furnaces for 



reheating the metal in immense quantities, no rolling mills 
steam hammers. The iron was refined in small quantities, the 
articles manufactured were nearly all forged on an anvil b) 
i blows of a hammer and were frequently reheated in the 
forge. The result of this continued hammering and reheating 
that practically all oi the impurities remaining in the in 
eliminated. 

With the increase in demand for iron and steel which came in 
later years these- slow but careful methods of manufactui 
abandoned. The cry was now for quantit) production for ton- 
nage. Industrial plants were demanding steam engines, and 
later electric generators and motors; railroads were demanding 
rails and locomotives and later steel cars; shipyards, abandoning 
the use of wood, were calling for plates of iron and steel to build 
Steamships; engineers and contractor- demanded structural shapes 
and bridge members. People were no longer content to carry their 
water from wells or light their homes with candles or oil lamps 
but demanded iron pipes for water and gas. The discovery that 
food products could be preserved by sterilizing them in metal con- 
tainers led to an immense increase in the demand for tinned 
sheets; and so with each new invention the demand for iron and 
I increased at the same time that the clearing awa\ -if the 
forests, in order that the land might be used for agricultural pur- 
poses, reduced the supply of wood and made it more expensive. 
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To meet this yearly increasing demand for their product the 
makers of iron and steel were obliged to abandon their old, slow, 
painstaking methods of manufacture, that had given them a 
product of great purity but in limited amounts. Quality was now 
sacrificed for quantity. Tonnage increased by leaps and bounds, 
but the product was something very different from old-fashioned, 
hand-made iron. 

It was a product chemically impure and structurally imperfect. 
Analysis showed it to contain carbon, sulphur, phosphorus, silicon, 
manganese and copper in amounts much greater than in the old- 
fashioned iron, together with such gaseous impurities as oxygen, 
hydrogen and nitrogen, while an examination oJ the texture of 
the metal showed it to be of different densities in different parts 
and to be honey-combed with blow-holes caused by the occluded 
gases, which, not having been given time to escape in the hasty 
process of manufacture, had remained in the steel, giving it a 
spongy texture. 

With every industry clamoring for more iron and steel these 
defects were not noted at first, but what was noted very quickly 
was that this hastily made steel was rapidly consumed by rust, 
while old-fashioned iron was not. 

Impurities In Iron And Steel 

GOLD, silver, copper and other metals are frequently found 
in large masses of great purity, but this is not true of iron. 
Oxygen and sulphur both have a strong affinity for iron 
and during the countless ages that the unmined metal has been 
in the ground it has become thoroughly combined with these two 
elements. Mixed with the oxygen and sulphur are found Other 
Clients which must be eliminated, or nearly so, before iron fit 
for commercial use can be produced. Among these impurities 
are manganese, phosphorus, silicon, carbon. 



Oxygen and nitrogen are gases which not only envelop the whole 
rth but are diffused throughout the uni\ Mixed in about 

the proportion of one part of oxygen to four parts of nitrogen, 
tin nstitute the air we breathe; while the water of 

the rivers and the sist of one part of combined 

with tv. gen. Nitrogen and hydrogen, though not found 



in the original iron ore, find their way into the product during 
the manufacturing process, unless extraordinary precaution 

taken to eliminate them. 



Manganese is a metal which resembles iron in man) It 

is extremely hard and brittle and oxidizes rapidly on exposure 
to the air. 



Sulphur and phosphorus compounds are always found 

ores; both are objectionable. 
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Ths photograph of tip. link fabric, shown on 
attached print *aa mad* by Mr, B, R. Sanborn. Official 
Photograph* r, Bronx Zoological Park. 

Tb# tin fabric* shown m the photograph a 
attaehed I, personally, fsstsned to the sarss of * 
building located In the Par* on July U, WIS, and they 
base been exposed eonetantly tc all the atmospheric 
conditions outside of the building shorn up to 
August 4, 1910. 

Tb* ssjspls on toft hand i«i made of #12 Kua^e 
•aJUJCO- American Ingot Iron tire. galTanl i«d *nd oil 
treated and on August 4. 1919, shoved nearly 100* per- 
fect coating of galvanised surface remaining. 

Th* fabric on right side of photograph 
was Commercial Grade Soft Steel fabric, #12 gusTe «i. 
▼anlsed and oil treated and on August 4. 1919, showed 
th* whole surface completely corroded and no trace of 
galvanising Isft on — 



Forsman of Maehlns Shop & Con' 




iltfriatei?ife(Lft.r,: 



and <ipi>- 






Silicon is an element which in nature is always found combined 
with oxygen, with which it forms silica, or sand, or in larger 
masses rocks, such as quartz. Silicon must be eliminated from 
iron as it is electro negative to this metal and increases the rate 
of corrosion. 

Carbon is not usually found in ore but the coke used in smelting 
the ore is almost pure carbon and combines with the metal in the 
blast furna hat all pig iron contains carbon. For some 

purpose r instance in tool steel which must be intens 

hard in order to hold its cutting edge, carbon is a desirable ing 
dient, but il 11 known that a steel containing a large | 

centage of carbon will rust rapidly, while an iron containing a 
low carbon content will not. The dividing line between iron and 
1 depends, in fact, largely on the percentage of alloying 
elements the metal contai: 

In the special open-hearth process used in the manufacture 
ARMCO Ingot Iron the impurities named above are so thoroughly 
eliminated that the total of all of them remaining in the iron — 
that is to say, the total sulphur, phosphorus, carbon, mangaiv 
silicon, copper, oxygen, hydrogen and nitrogen contents — d 
not exceed 16 one-hundredths of one percent, or approxima* 
one-sixth of one percent. 




.Ken from the 

Cewu:- 



of a toUier aJUr being buried for 100 poor* 






The Search for the Cause of Rust 

IN the I nited States it was the Departmenl of Agriculture 
that first undertook a systematic investigation to discover 

the cause of rust in iron and steel. This was begun in L905 
and was due to loud and ever-im r< mplaints from the 

farmers that their wire fences, agricultural machinery, and 
corrugated roofing and siding were being destroyed bj rusl 
rapidly that the expense of replacing them had become a harden 
too heavy to be longer endured. 

Many of these farmers in the New England States, and in other 
long-settled sections of the country, lived in farm thai 

had been erected in the previous centur) and in which the nails 
of old-fashioned, hand-wrought iron were still in good condition. 
At Mount Hill Cemetery, Eaton, Ohio, there was exhumed 
1892 the body of a solidier who had been buried in L792 and the 
iron nails in his coffin were found to be unharmed by rust after 
being in the ground 100 years. Telegraph wire ma Id- 

fashioned iron was found to be uninjured by rusl after more than 
i)0 years' exposure to the elements, while the farmers complained 
that their modern wire fencing was destroyed by rust in four 
five years. 

In Florida the ruins of Old St. Joseph gave up their story of the 

ability of commercially pure iron to endure. There in "I 
cyclone completed the devastation plague had started the 
wilderness closed again over the ruins of a thriving city. Hut 
a year or two ago workmen unearthed an historic iron rail, 
formerly a part of the old St. Joseph and [ola Railroad. After 
eighty years exposure in this moist climate, the rail is still prac- 
tically unrusted. Scientists examining the rail found it t<> be 
practically pure iron, again showing that pure iron endun 

Europe and Asia contributed even more impressive examples of 
the rust-resisting qualities of old-fashioned iron. In a Moorish 
house in Spain, built about the time Columbus sailed on his first 
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voyage of discovery, is a door heavily studded with wrought iron 
nails which after the lapse of four centuries, are uninjured by 
rust. Near the city of Delhi, in India, is a monument consisting 
of a column of wrought iron that was erected fifteen hundred 
years ago. It is still in as perfect condition as if it had been 
exposed to the weather for but a single year. 

\\ ith these examples before them to prove that it was possible to 
make a rust-resisting iron the question the chemists and metal- 
lurgists had to solve was: Wherein does this old, rust-resisting 
iron differ from modern, quick-rusting iron and steel? 

Chemical analysis and microscopic examination gave the answer. 

I he old-fashioned, rust-resisting iron when analyzed was found to 
be exceedingly free from impurities, while modern, quick-rusting 
steel was found to contain an appreciable amount of such impuri- 
ties as carbon, sulphur, phosphorus, silicon, manganese, together 
with the gaseous elements oxygen, nitrogen and hydrogen. Some- 
times one impurity predominated, sometimes another. In the 
installations of iron that have endured for generations and for 
centuries the impurities were more nearly eliminated than in 
modern, quick-rusting steel found on the market today. Hence, 
reducing the results of their investigations to a single sentence, 
the chemists said: 'The purer the iron the longer it lasts." 

But the scientists who had been examining these samples of metal 
with high-powered microscopes were yet to be heard from. To 
the naked eye a bit of iron or steel appears to be composed of 
the same material throughout, but viewed under the micro-cope 
it is seen to be a conglomerate of materials differing in texture 
and appearance. Moreover, the microscope brings to light minute 
imperfections in the structure of the metal, such as fissures and 
orifices, that are not visible to the unaided eye. These differences 
in texture and defects in structure were found to be greater in 
extent and oi more frequent occurrence in modern quick-rusting 
I than in old-fashioned, rust-resisting iron. Hence the con- 
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elusion arrived at by the microscopists was that uniformity of 
texture and freedom from imperfections tend to prolong the life 

of iron and steel. 

The many investigations, experiments and tests made since these 
facts were discovered have served to confirm them. It is now 
the generally accepted opinion that the chemical change in iron 
or steel, that is known as oxidation, corrosion or rust, proceeds 
more rapidly and with more destructive effect in metals that arc 
contaminated with impurities than in relatively pure metals; and, 
further, that as between metals of equal purity the rust-resisting 
qualities will be greater in the metal that is most uniform in 
;ure and freest from structural defc 

- ence had now answered the question: What causes nisi ; But 
a more puzzling problem now presented itseli for solution. 

ntcd that impuriti tcel, lack of uniformity in texture, 

and the presence of structural i rust, the question 

I i »w do they caus< I Why should these things the 

atoms of iron to unite more readily with th< - n thai is present 

in air and water, thus forming the red oxide of iron that is com- 
monly known a J the most important 
tro-chemistry. 
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The Electrolytic Nature of Rust 

A DIFFERENCE of "head" in liquids causes the fluid to flou 
from the higher to the lower level. A difference in tem- 
perature causes a similar result. And there is still a third 
cause that can produce motion in the atoms constituting a body — 
a difference in "electric potential." "Potential" means a differ- 
ence in electrical level just as "head" means a difference in water 
level. All metals possess different electric potentials, some stand- 
ing at higher and some at lower levels. Electro-chemists have 
classified the various elements in accordance with their "potential 
difference" and in such a table iron occupies the fifteenth place 
from the top or "positive" end of the scale, and copper the twentv- 
fourth place. The electric potential (or "head") of iron is, 
therefore, higher than that of copper — "iron is electro-positive to 
copper and copper electro-negative to iron." Zinc is higher in 
the electric potential scale than either iron or copper and con- 
sequently is electro-positive to both of them. 
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If you take a glass tumbler and place in it two strips of metal, 
one of copper and one of zinc, taking care that they are so placed 
that they do not touch one another, and if you now connect their 
upper ends with a wire and cover their lower ends with water in 
which common salt has been dissolved 
(or, better still, water containing a 
small amount of sulphuric acid) you 
will have an electric batter}' similar to 
that invented by the Italian scientist, 
Yolta, more than a century ago. 



In such a battery the current in the 
wire flows from the copper to the zinc 
plate, but you will see by looking at 
the illustration that in order to com- 
plete the circuit it is necessary for the 
current to flow through the water con- 
tained in the glass from zinc to copper. 
The zinc is known as the "positive" 
plate or "anode;" the copper as the 
"negative" plate or "cathode;" while 
the water containing salt or sulphuric 
acid is called the "electrolyte." 




The simple battery illustrate* 

trolytic action. Zinc — the metal of 
higher electrical potential — is con- 
sumed. 
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When the upper ends, or "poles/' of the two strips of metal are 
connected by a wire as shown in illustration the effect of the 
current will be visible in the multitude of tiny bubbles that form 
in the neighborhood of the copper, or n< , plate. These 

bubbles are caused by the liberation of hydrogen gas from the 
water. If you break the circuit, disconnecting the wire from one 
of the strips of metal, the bubbles disappear, but thej will be 
observed again as soon as the circuit is re-established. 

If you leave the batter; \ eral days with the wire attached 

to the upper ends of the two strips of metal you will note that the 
zinc, or positive plate, has away, and it is well to remem- 

ber here that wherever thcrr is electrolytic action between two 
metal.- it is always the positive metal th( of higher elec- 

tric potential — that is destroyed. 

Even if you disconnect the wire but leave the tw< i metals immei 
in the eleel the zinc will still il more slowly. 

This is explained by the fact that commercial zinc is not al 
lutely pure. The impuriti- with the particle- of pure- zinc 

miniature batteries in which the pari; nstitute 

the positive plates and the impurities the negative plates. [See 
article BATTERY, I lia Britannica, lltli edition, Vol. 

1 1 1. \\ It will be we! er this i we 

ntly how impuriti* to similar 

and the pure metal in 
which the lar lectrically | to the impurities, 

n studying. 
Tlo zinc and 

i ■ nerated 
wil s not 

- 

1 in relatioi 
element is 

ther 
In tl ical 
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scries of the elements printed on this page, note that iron is positive 
to most of the impurities usually found in carelessly made steel, 
which means that in any electrolytic action set up between the 
particles of pure iron and the impurities, it will be the iron that 
wastes away. Note also that zinc stands higher in the scries 
than iron and is therefore positive to it, hence in electrolytic 
action between iron and zinc it is the zinc that wastes awav. This 
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explains why zinc is a good protector of iron — it preserves the 
latter by sacrificing itself. 

are now prepared to grasp what happens when iron 
containing comparatively large percentages of impui 
exposed to moisture which, both in the air and in the ground, is 
always found to contain some of those salts or acids that, when 
combined with water, stimulate the 'electrolytic action 1 
metals of different potentials. The molecules of iron are of 
higher potential than most of the impurities found in conn 

!, hence they are attracted to the areas of lower potent ia 
the areas occupied by the impurities. FERRIC HYDROXIDK 
the name of the resulting product. Tin- indi 
irogen and oxygen are now combined; and it is 
tion of all three elements that is attracted to the areas i 

ciation of the with the iron ha- 

changed the latter, meanwhile, from 
red I iron that we call r . 



Thus partk A on th< 

impurities, and, as thi 

cul< pure ir mtil 

finally one ma;. 

med in some places and litl 
The which eventual! 

• 
rra and th< 

I the 

rapidly destru 

■ I 

which I t film 

and the metal remains in the same 



In a bulletin on "The Corrosion of Iron," published bj the I 
I iepartmenl of Agriculture, Bureau of Public Roads, Dr. Allei 
S. Cushman illustrates bj mean- of two simple diagrams whal 
occurs when iron or steel is subjected to electrolytic action, if the 
impurities are ted instead of being equally distributed. 

In such a case, he says, we ma> have eithei nter 

(high electric potential) surrounded bj a negative an 
electric potential) ; or we ma) havi rounded 

b) a positive area. These two possible conditions are illustrated 
in the diagram below. 

Continuing, he says that in the firsl case we would ex] find 

the positive atoms <>f metal in the center at t racted to the negal 
area surrounding them which would result in a crater-like Forma- 
tion (an elevated ring of rust with a depression in the cent( 
while in the second case the positive atoms w >uld be drawn 
inward to the negative center, resulting m a solid cone of I 
surrounded by a circular depression. Represent ill) 

the two accumulations of rust would look like this: 





formation with pitting 

in ct nter. 






\- a matter of fact these two formations can be clearly distin- 
guished when patches of rust are viewed under a mic: 
Here, then, it would seem we have the true explanation of wi 
pure metal of homogeneous texture is less subject to corrosion 
than an impure metal in which the impurities are ted. 

The smaller the percentage of impurities and the more equally 
they are distributed throughout the metal, the feebler will 
those internal electric currents which, flowing from areas of higher 
potential t< i lower potential, cause the molecules of pure 

metal to migrate to those centers of attraction where the im- 
purities are congregated. 






The Development of Armco Ingot Iron 

LET us review for a moment the outstanding facts so far 
discussed in the Story of Pure Iron — 

First — that early specimens of iron have endured the 
corroding influences of centuries and have come 
down to the present era in almost perfect con- 
dition. 

>nd — that modern steel or ordinary iron — made with- 
out adequate regard to purity and evenness of 

uire, rusts rapidly and .Its in an enor- 

mous yearl; 

Third — that scientific inv< clearly shown 

corrosion to he hastened by the presence <>i im- 

puritu 

What was the logical answer?- lern methods an 

which would parallel in analysis the historic specimens 
ting metal. 
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Badl/ corroded copper 
bearing steel nails 
after having been in 
pure water for \S 
years 




Low copper cut iron 
nails i 11 almost perfect 
condition after havino 
been in the same wafer 
foralmost twice a 5 
long or 29 years 






Twenty years ago no such metal was made on a commercial scale. 

Ordinary steel and iron were far from answering the exacting 

requirements of a rust-resisting material. 

It was necessary to develop an entirely new commercial metal — 

made by entirely new processes. 

A group of metallurgists and engineers in Ohio, after years of 

painstaking experiments, finally produced such a metal — ARMCO 

Ingot Iron. 

Precautions Observed 

Each step in the making of ARMCO Ingot Iron involves special 
precautions and special processes. To begin with, in order to 
attain the highest degree of purity in the finished metal it is 
necessary that the raw material be carefully selected. To insure 
the purity of ARMCO Ingot Iron the American Rolling Mill 
Company maintains its own blast furnaces at Columbus, Ohio, 
and Ashland, Kentucky, where pig iron low in impurities is turned 
out. This pig iron of its own manufacture, as well as all material 
purchased from outside sources, is subjected to rigid analysis and 
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an}' material that fails to measure up to a high standard 
purity is rejected. In the manufacture of ordinary steel such 
lpulous precautions are not usually observed in the selection 
of raw material. 

Open hearth furnaces are used for melting the metal in the 
manufacture of ARMO I Ingot Iron. On account of the higher 
temperatures and longer heating required these furnaces must be 
lined with special material and the linings must be rebuilt more 
often than in the usual open hearth furnace. 

In these furnaces provision is made for accurate regulation of 
temperature, and not only is each heat carefully watched by 
experienced men, but samples of the molten metal are taken from 
time to time and analyzed before the material is teemed into 
ingol V 'thing is left to guesswork or chance. Each step in 
the process of manufacture is checked by metallurgical experts 

ided with the most modern laboratory equipment. 
The treatment of the metal while in the furnace and when being 
poured, careful observation of its action in the molds, a sh; 
outlook for piped or burned ingots, painstaking precautions for 
the elimination of occluded gases, all have an important bearing 
on the purity and even texture of the finished sheet, and hence 
on its rust-resisting qualities. 



The Ingot Splitting Machine 

The watchful supervision, which begin > with the -election of raw 
material and continues while the metal is in the furnace, is not 
suffered to relax when the iron is teemed into ingots. Sample- 
of the ingots are analyzed, but since laboratory tests cannot 
always be relied upon to disclose the presence of occluded gases, 










which may not be present in the sample taken and yet may 
exist deep down in the interior of the ingot, a unique precaution 
is taken to insure perfection of physical structure. From time 
to time sample ingots are divided lengthwise through the middle 
on a special ingot splitting machine which lays the interior of the 
ingot open to view. If occluded gases have not been reduced to 
the allowable minimum this will at once be evident by the spongy, 
porous structure of the ingot. 

Such defects in the physical structure of the ingot are important, 
for sheets rolled from spongy ingots will contain blisters, and 
although these may be concealed in the finished sheet by the 
galvanized coating they will inevitably lead to rapid corrosion. 
At this point in the manufacture of ARMCO Ingot Iron, as at 
every previous and subsequent point, the purity and density of 
the metal must be proved or it is not allowed to pass. So far as 
is known, The American Rolling Mill Company is the only 
producer of sheet iron or steel that subjects its ingots to the 
severe test of an ingot splitting machine. 

Safeguarding the Ingot in the Soaking Pit 

Experience has demonstrated that a frequent source of defective 
sheets is the overheating of the ingots in the soaking pit. To one 
not experienced in mill practice it may seem strange to assert that 
iron can be overheated, but such is the case. The structure of the 
metal is profoundly affected by the temperature to which it is 
subjected and while it is desirable to softeo the ingot in the soaking 
pit as much as possible so that it may be in just the proper 
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condition for rolling, the greatest care must be exercised to guard 
against overheating. 

In the Soaking Pit Department of The American Rolling Mill 
Company the employees are all men of long experience and 
demonstrated skill, and the regulation of the heat treatment has 
been reduced to scientific exactness. It is also worthy of notice 
that ARMCO Ingot Iron can be worked at higher temperatures 
than steel without endangering its quality. This fact in itself 
lessens the chances of the ingots being overheated. 
Heat being favorable to chemical combination, oxides of iron in 
the form of scale are formed on the ingots in the soaking pits, 
and this scale must be eliminated, since if permitted to remain it 
ild be rolled into the metal where it would act as any other 
impurity does, stimulating corrosion. 

How Blooms and Bars are Inspected 

THE Ingot is now ready to be rolled into blooms and sheet 
bars. It should be noted here that the ingot itself is no1 rolled 
in: but into large slabs called "blooms" which are after- 

rolled into "bars." It is from these smaller bars that the 
are rolled, and at the bar shears also stand experienced 
men who watch for defects in I nd thro* aside an) bar 

taining them. A triple check is maintained on the perfection 
oi the metal from which the sheets are rolled, first when the 
bl ° cropped before being rolled into long bars, second, 

when the blooms arc on the cooling bed. and third when the long 

red into short bars. 
The men at t] " also keep a sharp lookout for defects 

known as 

'laps/' -s C ab/' etc., 
which -onietimes de- 
\ elop in the metal in I I 
process of rolling the in- 
• into blooms. Becau 

of their long experience 
in this kind of work, tin 
men can detect at 

ts that would 
n< >1 be noticeable to a ]c 

cticed eye and any bar 
that 

l( infitanflv to 

ap pile. 




Rust Often Caused by Slight Defects 

IT should be remembered that the defects mentioned, and 
others that may affect the quality of the finished product, 
would be scarcely visible after the bars are rolled into black 
sheets, and would be impossible of detection after the sheets are 
galvanized. The purchaser of carelessly made sheet iron or steel, 
or of products made from them, has therefore no way of knowing 
that such sheets are defective until they fail in service. Hence 
the importance of looking for the ARMCO Ingot Iron trademark 
on all sheets or products purchased, for that trademark means 
that all the precautions heretofore mentioned have been taken 
to avoid imperfections. 



It is common experience that very slight defects in a galvanized 
sheet will frequently cause rapid corrosion. You have probably 
often seen a sheet with a hole rusted through it in one spot though 
showing no signs of deterioration elsewhere. Sometimes in such 

cases the galvanizing will be 
■ perfect right up to the point 
of puncture. This form of 
failure is due to a defect in 
the sheet which, if it could 
be traced back, would prob- 
ably be found to have had 
its origin in a defect in the 
ingot or in the bar from 
which the sheet was rolled. 
Galvanizing will protect a 
dense, pure homogeneous 
metal free from physical de- 
fects, and give it long life. 
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Shun tin) tht completeneat of tin degoeification >>> 
■ ' Iron, compared with ordinal 
, tfu blow-hole* under tht moan 



\ bubble of gas imprisoned 
in the metal, or a tiny bit of 
scale rolled into the surface 
of the sheet but concealed 
by the galvanizing, is suffi- 
cient to cause destructive 
corrosion when the sheet is 
exposed to the weather, or 
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in the case of culverts, to the moisture and acids and alkalis of 
the soil. 

Re-heating, Rolling and Annealing 

After the ingots have been rolled into blooms and the blooms 
rolled into sheet bars, the latter are reheated in furnaces before 
rolling, and here again there are dangers to be guarded against, 
for if the temperature is not carefully watched and controlled, 
changes in the iron will occur that will be injurious to the finished 
sheet. If not heated sufficiently the metal will not be soft enough 
to permit of its being properly rolled. At the American Rolling 
Mill the reheating of the sheet bars and the subsequent annealing 
of the rolled sheets, which relieves the stresses caused by the rolling 
and insures a uniform temper throughout the sheet, are under the 
ervision rienced men specially trained in this important 

rk and aided by pryrometers which accurately indicate the 
slightest variation in temperature. 
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The Zinc Coating 

E now come to the important subject of the protective 
coating which is usually given to ferrous metals for 
its further protection from corrosion. 

Galvanized iron was invented almost two centuries ago. The 
original process was to give the metal a coat of tin and then dip 
it into molten zinc (spelter). The sheets were called ''galvanized 
iron" though this name is now being changed to "zinc coated" 
i >v "zinced" sheets. 

Today, the zinc coating process is carried on somewhat differently. 
The sheets of ferrous metal are first thoroughly washed in acid 
and water to remove all trace of grease and scale. They are 
coated with tin, but are drawn through a pan of molten zinc 
and passed through rollers on emerging, which regulate the thick- 
ness of the coat. 

After the sheets emerge from the bath, they take on the character- 
istic spangle, or crystalline appearance as the zinc cools. The 
sheets are then leveled, cooled, and inspected, any defectivt 
sheets being carefully separated from those that are perfect. 



Variations in the Quality of Zinc Coated Sheets 

Purchasers of galvanized sheets, or products made of this material, 
often have the idea that the lasting qualities of the metal depend 
purely upon the zinc coat, and that one zinced sheet is as good 
as another. This is far from true. 

Several factors influence the qualities of zinc coated sheet metal. 
First, the temperature of the zinc bath must be standardized 
and carefully regulated. Otherwise the zinc will discolor and 
lack durability. 

The quality of the base metal used is highly important. A dense, 
highly pure iron, comparatively free of gases, galvanizes much 
better than a less pure iron or steel in which other elements are 
found. 

This is largely because of the fact that steels and impure irons 
dissolve to quite an extent in the zinc bath, forming an alloy 
which fails to make such a lasting coat as purer zinc. By test, 
it has been found that steel dissolves several times more rapidly 
than ARMCO Ingot Iron in hot spelter. 
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It is easy to see why impurities in the base metal and the zinc 
shorten the life of the coating. Zinc is electro-positive to iron, 
(See P. 15) and tends to protect the base metal by sacrificing 
itself when electrolytic action takes place. 

Copper, carbon, silicon, in fact, most of the elements found in 
many irons and steels are decidedly electro-negative to iron and 
still more so to zinc. Thus these elements form negative poles 
for battery action, and tend to destroy the zinc o >al b) electrolytic 
rrosion. 

This action takes place quite 
rapidly when the impure iron 
beneath the zinc is exposed to 
air and moisture by cracking, 
scratching, or by the formati* >n 
of pin holes and blisters in the 
zinc coat by gases which n 
be in the base metal. Tl 
are the causes of "spot rust- 
;" of galvani/ I s which 

often destroy galvanized 
sheet products. 

• ~ts show tin- spol 
rusting can best be prevented 
by placing a comparatively 
pure coat of zii highly 

pure, I ARMCO li 

protectn nger on this purer, mon 
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Why Ingot Iron Makes Better Enamel Ware 

The gleaming white enameled table top or stove panel you admire 
made bj kind of porcelain on sheet metal. This 

eiitially a mixture of certain sands and 
arefully prepared by skilled workmen. 
I make tabh if metal already formed into that 

with a -and and clay mixture. Then 
it is put in \\hei\- the mixture melts and fi. 

\RMC'<) Ingot Iron have led to it- choice by 
tielers all over the country. The first i- 
ond is it- uniformil 






I nder the intense heat of the enameling furnace, gases Imprisoned 
in steel arc liberated, forming blisters and pinholes. These ruin 
the finish of the porcelain enamel, and lead to rusl of the metal 
underneath. From Ingot Iron il. ■, have been practicallj 

eliminated. The result is fewer rejections by the manufactm 
and a higher quality product. 

Furthermore, when the enameler has decided on a particular 
mixture for his porcelain enamel, when he has standardized on a 
certain temperature for his furnace, and a certain length of til 
tor the enameling process, the uniformit) of [ngol Iron ma I 
him to secure satisfactory results day after da] and week after 
week. He can standardize his practice with full I 
he will have a product of uniformly high quality. 

To the consumer this is importanl becau lain enamel on 

ARMCO Ingot Iron has a deep rich lustre. Ii has the finish 

which has produced the gleaming, spotlessly white kitchen 

to-day. It has the durability which makes it- beaut] pi ictical. 

Why Coat Armco Ingot Iron? 

The question is sometimes raised -"If this Ingot Iron i 
superior, why do you coat it?" 

Ingot Iron is not rust-proof. It lasts longer than ordinar) steel 
in the same way that a cedar or a redwood fence post lasts lonf 

than one of pine or hemlock. And, just as the service life i 
cedar or redwood post is greatly prolonged by a coal of tar or 
other protective surfacing, so is the long life of an [ngol Iron 
product further extended by a good zinc or enamel coat: 










The Laboratories and Test Yard at the Mill 

NOT content with the testimony that comes from all parts 
of the world and from widely differing industries regard- 
ing the rust-resisting qualiti< UiMCO Ingol Iron, the 
manufacturers — The American Rolling Mill Co. — maintain at the 
plant at Middletown, Ohio, a laboratory housed in a building 
its own and provided with the most modern equipment for test- 
materials. The laboratory and the test yard O] I in 
nection with it for the purp«> onductii under 
actual conditio under tin- supervision of experl 
metallurgist ted by a corps of compel 
mic 
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Iron are made annually the variation in chemical composition 
has been found to be less than two-hundredths of one per cent in 
the average of material made from year to year. The v< 
small percentage of impurities not eliminated in the process of 
manufacture is also found to be remarkably uniform in character 
and amount, this indicating that the ARMCO processes have 
been thoroughly standardized, resulting in a product that is 
always the same wherever and whenever it is purchased. 

This is in striking contrast to results obtained in the manufacture 
of some of the sheet iron and steel said to be "just as good as 
ARMCO Ingot Iron." From time to time The American Rolling 
Mill Co. subjects competitive sheets to the same analytical in- 
vestigations that its own product undergoes. Wide variations 
in chemical composition are found to exist in these competitive 
sheets. For instance, the amount of carbon has been found to 
vary from .04 to .235, a difference of nearly 600 per cent. The 
phosphorus content has been found to vary 500 per cent, while 
the copper content is sometimes .02 and sometimes .509, a diff- 
erence of 2,500 per cent! 

The laboratories and test yard maintained by The American Roll- 
ing Mill Company and the services of their metallurgical expert- 
are used not only to study the Mill's own problems but the 
problems of the Mill's customers as well. Here have been con- 
ducted many investigations that have benefited customers nol 
only in a monetary way, but in improving the quality of their 
products or simplifying some troublesome detail of manufacture. 
In the museum that occupies the basement rl<«>r ol the main 




. sample of metal from . 
0. K. before the furnace is taf>i 
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laboratory are numerous interesting exhibits illustrating the very 
practical nature of the aid extended by the Mill to its custom* 

In the test yard there are exposed to the elements, and to various 
other corrosive influences, thousands of sheets of steel and iron 
of different makes, including ARMCO Product-. Atmospheric 
tests which consist in exposing the sheets to the weather on 
wooden frames are sometimes continued for several years; but 
quicker results are obtained in some of the accelerated tests. 
These tests are made only with the idea of indicating what results 
ma}' be expected from such sheets in actual service under iden- 
tical conditi 

the purpose of observing th< produced by running 

water on sheets of various mi canal thai hrough 

itilized, the sheets being ided from a timl 

port adjacent to a spill-way so as to be kept in constant con- 
tact with the water. I tructive cfT n and steel 
duced by coal g; and other products of combustion are 







> is are 






studied by means of specially constructed stoves, the body of the 
stove itself and the various lengths of pipe being made of the 
several kinds of iron and steel that it is desired to test. Many 
other methods of determining the rust-resisting qualities and other 
characteristics of sheet iron and steel of various makes are being 
constantly devised at The American Rolling Mill, the object be- 
ing in all cases to subject the materials being tested to conditions 
as nearly as possible like those encountered in actual services 
and to expose each sheet tested to exacth the same influences and 
for the same length of time. 

The results of these numberless tests extending in an;, oi them) 
over a long period of years has been to confirm the opinion now 
held by a majority of leading metallurgists, namely, that to in- 
sure long continued service under any of the normal destructive 
influences to which products of iron or steel are commonly sub- 
jected, the two principal factors are, first, the nearest possible 
approach to absolute purity of chemical content, and, . the 

highest attainable uniformity in texture. These two factors are 
found to a greater degree in ARMCO Ingot Iron than in any 
other iron or steel now manufactured in commercial quantiti 

The attempts of other manufacturers to produce a metal possess- 
ing all the merits of ARMCO Ingot Iron have been equalled, 
if not exceeded, by The American Rolling Mill's attempt to 
improve on its own product. Main' different alloys have been 
devised by the Mill experts in this endeavor but none of them 
on test were found to possess to the same extent the desirable 
qualities that have made ARMCO [ngot Iron famous the world 
i >ver. 




I ws of the Tent Yard at Mid. li- 
the open for mdition noted from 
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Industries in Which Armco Ingot Iron is Used 

THE most impressive testimony to the rust-resisting qualities 
of ARMCO Ingot Iron is found in the large number <<i 
manufacturers, in various lines of industry, who employ 
this metal in the making of their own products. Large industrial 
plants using hundreds of thousands of dollars worth of sheet 
metal a year do not lightly abandon a metal they have been in 
the habit of using and adopt a new one without subjecting the 
new metal to the most searching tests— they have too much at 
stake to take chances. Within the past ten or twelve years more 
than 200 manufacturing concerns ha\ tigated the claims 

made for ARMCO Ingot Iron, have tested it, experimented with 
it, and have finally adopted it as their standard material. 



Let us take, to begin with, the subject of stoves and furna< 
ter or steam is always present when stoves or furnaces are in 
present in the air, and the coal used for fuel eon- 
tains sulphur. Here, then, we have the three element- nee 

sary to form sulphuric acid (H 2 SOJ 
together with heat which is favorable to 
chemical combination. Wherever coal 
(or coal gas) is burned in the presence 
of moisture and air, sulphuric acid is 
ed and it was this that nearly ruined 
the stove industry when manufacturers 
first began to build stoves and rang< 

I metal, for they used steel sheets 
and the sulphuric acid made short work 
of them. The old-fashioned east iron 

_ had not -ufTered so much be< 
of an in.; -kin that is formed on 

•f cast iron in the proce 
gj but in 5] ts heavy weight, 

anufactu 
sideling returning to the cast iron r 

'. RMO ) I 

ituation. 1 1 

manufacturer addr< 
anufactu ARMCO [ngot [i 







SOME PRODUCTS MADE OFARMCO [NGOT IRON 



Anchors 

Automatic Hog Feeders 

Automatic Unloaders 

Automobile Licenses 

Barrels 

Bedside Tables 

Bins and Cribs 

Boilers 

Bond W 

Bucket Pumps 

Burners 

Cafeteria Equipment 

Carbide Generators 

Carrier Tubs 

Cisterns 

Coal and Gasoline Ranges 

Concrete Mixers 

Conductor Pipes 

Combination Heaters 

Compartment B< 

Culverts 

Desks 

Dishwashers 

Doors and Partitions 

Down Spouts 

Drain Outlets 

Electric Radiant Heaters 

Electric Washers 

Electric Wringers 

Farm Engines 

Fencing 

Fire Escap 

Fire Extinguishers 

Flumes 

Fountains 

Freight C 

Furnaces 

Gas Floor Heaters 

Gas Holders 



Machines 
Gas Ranges 

Gasoline Storage Tanks 
Gasoline Sen i< e Tank, 

Wells 
Gluten Developers 
Grave Vaults 
Gutters 

Heater Systems 
Herringbone Lath 
1 1< ig \\ at< 
tee Cream ( 
Iceless Coolers 
Kitchen Dressers 
Kitchen Sinks 
Kitchen T 
Lamps 

Lamp Oil Pots 
Lighting Fixl i 
Lighting Machines 
Lightning Prot< 
Lightning Rods 
Manifolds 
Marine Eneines 
Mechanical Milkers 
Metal Caskets 
Metal Doors 
Metal Screens 
Metal Tubs 
Milking Machii 

r Car Heaters 
Motor Starting Swil 
Oil Condei 
Oil Drafts 
Oil Heat 
Pipe 

Playground Slides 
Photographic Trays 
Porcelain Enameled Signs 



Porcelain Refrigerators 
tors 
'.'aces 
Ranges 
Reflectors 
' 

Scrubbers 
Treads 
Scalding Vats 

nks 

Siding 

Silos 

Silo Door Frames 

lers 
Steam Engines 
Sterii 
- 

ied Wire 
Street S 

Table Tops 
Tanks 
Tele; .raph 

Then 

Transfi rmer I 

! 

Yenti! 
Washers 

\\ arm Aii 
Watering I 

Water Meters 
Water Tanks 
Water Wheels 
Well Casings 
Welding Wires 
Wind 
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I is company has been using \R\I(() [ngot Iron exclusively 
in our range and heater bodies for the pasl six years. At the 
time we adopted its use, the steel range trade was in a badly 
demoralized condition and it was freely predicted by both dealers 
and manufacturers that the cast ir< -aid soon supersede 

the sheet metal rid that it would be but a shorl while until 

what is commonly termed ou ld be but a memory. 

In fact, one of the foremost manufacture! adverti 

the fact broadcast to the world that the steel range was a failure, 
due to the fact that the body would rust out in a short time, and 
that they would no lot .. | them; in fact, would d 

ale and endeavor to turn the trade to their cast 
at the same time we began the u LRMCO 

ghl) adverti i ting quali- 

binding more lll . n) 

doubled our business in the past tv 



m anotl lanufac- 

g( n i the 

: in fact, we believe the infl \R.\1- 

§ ' ng way toward ? \ ■ branch 

try to the pi; rhich it rightfullj belong 

oal and . 
aid fun VRMCO I: . 

Dm the 

iler 
tnanufact : nB 






of refrigerators, ice cans for refrigerating machines, milk cans, 
soda fountains, kitchen cabinets and enameled table tops are also 
large users of ARMCO Ingot Iron. 

Among products subject to corrosion through exposure to the 
weather may be mentioned metal window frames and doors, metal 
shingles, ventilators, playground devices, metal garages and other 
portable buildings, street and road signs, farm equipment, tele- 
graph and telephone wire and wire fencing. In all of these fields 
ARMCO Ingot Iron is widely used. 

Other commercially pure iron products are gasoline and other 
storage tanks, acetylene generators, sewage disposal and other 
septic tanks, guy anchors, seamed and riveted pipe, and metallic 
caskets and grave vaults. In these various lines ARMCO Ingot 
Iron is used bv some 30 manufacture! 
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Durability of Products Made of Armco Ingot Iron 

THE Century Dictionary defines 1)1 RABILIT5 'the 

r of lasting or continuing in the same st; 
to causes of decay or dissolution." This powi I \I\\I(<) 
products possess to a superlati gree. Thi 

ability — this power to the high deg 

iron purity in ARMCO li . In the chap- 

the metallu ron and steel, t ; ion, and the 

cautions observed in the manufactui \K\K 

proof has been given that a 

tinue iii tend 

timulate olution. 

I he 
carlx 51 ARMC ( I 

thstand 

m wit!) m the 

ARM( 
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Whether installed 5 years or 
14 years they are nearly all 
just as serviceable as the}" \\ 
when the last shovelful of 
earth was thrown into the fill. 
Here is evidence, not alone of 
durability, but of uniformit) 
— of unvarying purity and 
high quality. But let us cite 
some examples of other ARM- 
CO Ingot Iron products. If the 
15 years that ARM CO Ingot 
Iron has been in general use 
is a time too short to judge of 
the life of a culvert, you can 
easily see that it is far too 
short to judge of the life of 
most other ARMCO products. 
So we must resort to especially 
severe conditions of service 
where chemical action speeds 
up corrosion until no metal 
can long endure. Under such conditions it is possible to c 
pare the duration of ARMCO Ingot Iron with other materials 
and judge of its greater resistance. 




UtMCO CULVERTS RESIST RUS1 

Installed in 1910 and m first-class C01 
weather^ ma of Nort) 

tears. 
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The following letter from the National Refining Co. tells a re- 
markable story of economy that can be duplicated in many other 
industries. In the condenser box mentioned, hot petroleum vapor 
from the crude stills is chilled in the coils of condenser pipe. 
Cold water is outside the pipe — hot petroleum products within. 
The temperature is constantly shifting over a wide range, es- 
pecially in the upper three rows of pipe, for the upper rows re- 
ceive the hot gases just as they come from the still. Under these 
severe conditions, ARMCO Ingot Iron Pipe proved that it will 
outlast six separate installations of steel piping. 



Cof feyvi lie, Kan. 
June 22, 1922 
Monongahela Tube Co. 
Pittsburgh, Pa. 
Gentlemen: 

About June, 1915, we 
equipped our No. 4 condenser 
box with ARMCO Ingot Iron Pipe. 
This condenser has operated 
continuously up to the present 
time, making two runs per day. 
In June, 1918, the three 
top rows of ARMCO Pipe were re- 
placed with steel . Six months 
later the steel pipes were re- 
placed In another half year 
the entire coil was removed, 
and some of the ARMCO Pipe was 
still serviceable. 

Some of the ARMCO Pipe re- 
ceived in June, 1915, is still 
in use in condenser boxes Nos 
5, 6, and 7 
THE NATIONAL REPINING CO. 
(Signed) H B SETZLER, 
Superintendent 




M r similar instan< lative durability 

ARMCO [ngoi [r i nclusive and convincing arc- th< 

have l( me interesting developments in the 

I metal in the manufacture of metal products 

and in the illustrations on these pages will 
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Products Using Armco Ingot Iron 
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Products Using Armco Ingot Iron 




Some Nationally Known Installations of 
Armco Ingot Iron 

When an architect, engineer or contractor 5] 
important building or industrial projects, he 
the most careful investigation of its merits. The architect, for 
example, who designs a monumental strucl ure like I he \\ i m Jworth 
Building, or the huge Wilson Line Docks, demands above .ill else 
that the materials used represent the last word in perm 
The enormous investment necessary in building such struct i- 
cannot be jeopardized by the use of even slightly inferior mal 
merely to effect a temporary saving. It is interesting to i 
that tons of ARMCO Ingot Iron have been used in const: . 
that is designed to last for scores of years perhaps centuri 
Such faith in a metal on the part of men who know materia 
and who have given ARMCO Ingot Iron close investigation, is 
still another convincing proof of its durability. 

So well has ARMCO Ingot Iron proved its worth that it is n 
specified where ordinary iron or steel would not be considered. 
Each year sees hundreds of thousands of tons of this betl 
material being used for new construction and the replacement 
quick rusting metal — cutting down the world's great waste fi 
corrosion. 




LAUNDRY OF HOTEL PENNSYLVANIA 

Co. made of ARMCO In 
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N Y Ml NICIPAL ML I LI 
Herringbone Metal Lath of ARM CO Ingot Ir 
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The Armco Trademark and Why It Should 
Be Looked For 



B\ appearance alone sheet 
iron cann< A be distinguish- 
ed \r< >m sheet steel ( 
Llvanizing, except bj use 
of a microscope, [m I hen, 

how utter]}' impossible it is to 
tell one from 1 he other when b< >i li 
are clad in protecti 
zinc identical in a] 
though not . ilike in qual- 

ity and quant n 




Ingot Iron 
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These distinguishing mark 

each operation <»t mai ire, which i 

workman al the American Rolling Mill who contril the 

making i >f t he shed . ( )nly in tl the 

high standard ol excellence be maintained. 



Manufacture! oJ i 

seen, use VRMO > I ngol 1 1-« >n. Mosi l heir 
finished pr< >du< i s ( arrj t he blue and 
\k.MO) label, here illustrated. i ople 

are n< *\\ familiar wit h t his label a nd em] 
as one <>t their best selling poini 
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Through the pages ol this book we ha 1 
thai ARMCO [ngol iron, though made bj • 
em methods and employing the h ltI ol 

<>ur later daj progress, is virtuall} the countei 
part of the ii 

durability . And here a1 I he 
remember thai painstaking 
rigid adherence to higl 

uniformity pla\ as imp 

■ 

of ARAIO ) [neol Iron the i 

- i /i i/ 

made as do the new and in : 
processes that have made this ir<>n possible. 
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